Haploinsufficiency of the GPD2 gene in a patient with nonsyndromic mental retardation.
We have investigated the chromosome abnormalities in a female patient exhibiting mild nonsyndromic mental retardation. The patient carries a de novo balanced reciprocal translocation 46,XX,t(2;7)(q24.1;q36.1). Physical mapping of the breakpoints by fluorescent in situ hybridization experiments revealed the disruption of the GPD2 gene at the 2q24.1 region. This gene encodes the mitochondrial glycerophosphate dehydrogenase (mGPDH), which is located on the outer surface of the inner mitochondrial membrane, and catalyzes the unidirectional conversion of glycerol-3-phosphate (G3P) to dihydroxyacetone phosphate with concomitant reduction of the enzyme-bound FAD. Molecular and functional studies showed approximately a twofold decrease of GPD2 transcript level as well as decreased activity of the coded mGPDH protein in lymphoblastoid cell lines of the patient compared to controls. Bioinformatics analysis allowed us to confirm the existence of a novel transcript of the GPD2 gene, designated GPD2c, which is directly disrupted by the 2q breakpoint. To validate GPD2 as a new candidate gene for mental retardation, we performed mutation screening of the GPD2 gene in 100 mentally retarded patients; however, no mutations have been identified. Nevertheless, our results propose that a functional defect of the mGPDH protein could be associated with mental retardation, suggesting that GPD2 gene could be involved in mental retardation in some cases.